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ITEM:
MOTCORS, ZOTATICNAL DRIVE

FUNCTION:
THE BLECTRIC MOTORS ARE INSTALIFD &N THE POWER CORIVE UNIT (FDU] AND
FROVILE THE DEIVE MOTION THRU TORQUZ SHAFTS, ROTARY ACTUTATORS A2
BELTLCRANES FOR DEPLOYIMNG THE RADIATOR.

FATLDORE MODE:
Lass QOF QOUTEUT

CAUSE(S) :
CONTAMINATICN/FOREIGN OBJECT/DESRIS, DEFECTIVE FART/MATERIAL OR
MANUFACTURING DEFECT, ELECTRICAL FAILDRE (OPIN CIRCUIT, SHORT CIRCUIT,
ETS.), FAILURE/DEFLECTION OF INTERNAL FART, BRAKE FAILS TO CISENGAGE

EFFECTS CH:
(A)SUBSYSTEM (B) INTERFACES (C)MISSION (D) OREW/VEHICLE

{A) LOES OF REDUNDANZIY.

{B,C,D) NONE - EREDUNDANT MOTOR CADAILE QF DEDLOYMENT/RETRACTION AT
REDUCED RATES. FAILURE OF SECOND MOTOR COUILD RESULT IN LOgS8 OF
CAPABILITY TCQ STOW RADIATCR RESULTING IN INTERFERENCE WITH CLOSING OF
FAYLOAD BAY DOQR. PoSSIBLE LOSS OF CcREW VEHICLE.
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DISPOSITION & RATTONALE:
{A}DESICN (B)TEST (C)INSPECTION {(D}FATLOURE EISTCRY (E)}OPERATIONAL USE

{A) DE3IGH
MCTORS HAVE CAPABILITY FOR QPERATING WITH 2 OF 3 PHASZS. MOTOR
WITHSTANDS DIELECTRIC CHECK OF 1,000 VEMS FOR &0 SECCHNDE IN ACCETTANCT
TEST PRGCEDURE (ATP} AND SUBSECUENT CHECES AT 750 VEMS. INSULATION
RESISTRNCE (TR) T8 50 MECOHMS MINTMUM AT 500 VDC. LIMIT SWITCZHES ART
HI3H RELIABLE PARTS. DESIGH OF THE ACTUATION SYSTEM PERMITS PARITAL
WOREARQURD OF SECOND FAILURE (SEZ EFFECTS) BY EXTRAVELICULAR ACTIVITY
{EVA) CREW IF PAYLOAD DOES NOT LIMIT ACCESS AND IF RADIATORS RRES FULLY
DEPLSYED.

(B} TEST :
QGALIFPICATION TEST: A STMILAR ACTUATOR HAS BEEN CERTTIFIZD 3Y CR-22-2%57-
003704015, QUALIFICATION TESTS INCLUDE: ACCEPTANCE TEST TO VERIFY
CONFORMANCE WITH THE REEQUIREMENTS NOTED BELOW FOR ACCEPTANCE TEST.
HOMIDITY TEST - TEST IN ACCORDANCE WITH MIL=5TO=510B, METHOD 507,
PROCEDORE IV: QUALIFICATION ARCCEFTANCE WIBRATIONW TEST (QaVT - Z0 TO
2,000 HI RANGE WITH MAXIMUM CF 0.0&7 g2/HZ FTROM 30 TO 250 HZ FOR 2.5
MINUTES PER A%Z3; CRBITAL FLIGHT TEZST - 20 To 2,000 2 RAMNGE WITH
MAXIMIOM OF 0.2 g2/HZ FRCOM &0 TO 300 HZ FOR 27 MINUTES PER AXIS AT LEVEL
REM ANT WLTH MAY OF 0.75 g2/HZ FROM S5 TO 200 HZ FCR 51 MINUTES ZPER A4TS
AT LEVEL ™Am™; SHOCK TEST - TEST IN ACCORDANCE WITH MTI-STD«E10H, METHOD
S516.1, PROCEDURE I; THERMAL/VACUUM - THE ACTUATICR WAS THERMALLY CYCLE
PLVE TIMES FROM +70 DES F TQ +320 DEG F TQ +2520 DEG F TO -1l&é7 DEG 7 TO
=100 DEZ F ™0 +70 DEG F IN A VACUUM OF 1 X 10 -& TORR. ©OWELL AT EaACE
TEMDERATIRE EXNTREME WAS S0 MINUTES MTNIMOM AFTER STARTLTZATTCH. AT ZARCE
+250 DEz F AND =-l0Q0 RQEG F, THE ACTUATCE WAS CIZCLED & TIMES FOR DUAL MOTCR
UPERATICNS aNL 4 TIMES FOR STHGLE MOTCE CQPERATICNS; ELECTRICAL CONTINSITIE
= MONITORED THROUGHQUT THE TEST. THERMAT, TEST - THE ACTUATOR WAS
THEAMALLY CYCLED FIVE TIMES FROM +70 DEG F T +220 DEC F TO +350 DEG F TC
=167 DEG F TO -100 DEG F TO +70 DZ& F. DWELL AT EACH TEMPERATURE TATREME
WAS &0 MIMUTES MINIMUM AFTER STABILIZATION, AFTER EACH +230 DEG T AND
-190 DEG F. THE ACTUATOR WAS CYCLED 8 TIMES FOR DUAL MOTOR QPERATIONS

AND 4 TIMEES FOR SINGLE MOTCR OPERATICNS. ELECTRICAL CONTINULTY MAONITARED
THROUGHCUOT THE TEST.

QUAL TESTS ALSD INMCLUDE: CYCLING AT HIGH TEMFERATURE +230 DEG F EXTREME
INCLUDED CUFERATION AT THE MAXNIMUM HEAT DISSLIPARTING MODE; cC¥CLING AT THE
LCW TEMPERATURE 140 DEG F ENTREME INCLUDED QFERATION AT THE MINTMUM HEAT
DISSIPATING MCODE. OPERATING LITE TEST - THE ACTUATOR WAS CYCLED 1,300
TIMES AT ROCM TEMPERATURE. MOTOR NO. 1 aAND NO. 2 WERE CYCLID 230 TIMES
EACH INDIVIDUALLY WITHIN 60 SEC/STRORE. IT WRAS ALSO CYCLED 100 TIMES
WITE BOTH MOTORS DRIVING TOGETHER WITHIN 30 SECONDS/STROKE:; MECHANICAL
STOP TEST - THE ACTUATOR WAS OFERATED AT FULL EATE AND NOC LOAD INTO
MECHANTCAT STOP FOR 100 TIMES TN EACH DIRECTICH; CERTIFICATICN BY
ANARLY¥SIS - THESE INCLUDED FUNGUS, QZCNE, SALT SPRAY, SAND/DUST,
TEANSFORTATIOQN PACHAGING, ACCELERATION, LANDING SHOCK, EXPLOSIVE
ATMOSDHERE AND MARGIN OF SATETY. THE ACTUATORS WERE SUBJECTED TO EYSTEHM
QUALIFICATION TE=STE PER BADTATOR LATCHING MECHANISM INSTALLATICHN VO71-
Hodd4E0 (REF. CR=-29-5%4450-001E) AND RADTATOR DEFLOYMENT MECHANISHM
INSTALLATION VO70-534400 (REF. CR-Z3-554400-001D) .
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ACCEZTANCE TESTS: ACCEPTANCE TESTS INCLUDE: EXAMINATION OF PRODUOT -
WEIGHT, WORMMANSHIP, DIMENSION, CONSTRUCTION, CLEANLINESS, FINTSH,
IDENTITICATION MARFING, TRACEABILITY AND USE OF AFPROVED MATERTALS AND
PROCEGSES; ACCEPTANCE VIBRATION TEST = 0 TO 2,900 HEI WITH MAXTMIM oF
0.04 g2/HZ FROM 20 TO 350 HZ FOR 30 SECOND PER AXTS; ACCEPTANCE THERMAL
TEST - TEERMALLY CYCLED FROM 70 DEG F TO +110 DECG F To +250 DES F 0 =127
DEG F TO =-1d0 DE&G F TQ +310 DEG F TO +250 DEC F TO +70 DEG F. DOWELL AT
EACH TEMPERATURE WAS AT LEAST &0 MINUTES AFTER THERMAL STABILIZATION. AT
EACH +250 DEG F AND -100 DEG F THE ACTUATOR WAS CYCLED & TIMES FOR CUAL
MOTOR OPERATIONS AND 4 TIMES FOR SINGLE MOTOR CPERATIONS ; POWER
CONSUMPTION TEST = VERIFIED THE INPUT POWER DID HOT EXCEED 52 WATTS ZER
MOTCR AND THE INPUT CURRENT DID NGT EXCEED 0.36 AMP PFR FHASE DER MOTCR
WHEN QPERATING AT THE MAXIMUOM LOAD, THE INPUT POWER REQUIREMENT OF 117
WATTS AND INPOT CORRENT AF 0.47 AMP WERE ALSQ VERIFIED UMNDER STARTING
CONDITIONS: INSULATION RESISTANCE TEST - THE INSULATION RESTISTANCE AT S0C
VL3 WAS MEASTTRED BETWEEN MUTCALLY INSULATED CONMDUCTORS AMD BETWEZIK
COUNDTCTORS AND THE FRAME, CASE OR GROUND; DIELEFCTRIC STRENGTI TEST - 750
VRMS AT €0 HZ APPLIED BETWEEN EACH CONDUCTOR FIN AND THE CASE.

ACCEPTANCE TESTE ALSD INCLUDE: CYALING = ACTUATOR WAS OVOLTD 30 TTYES
ITOTAL WITH MOTORS NO. 1 AND MO. 2 ¢¥CLED 10 TIMES FACH INDIVINUALLY
WITHIN 60 SECONUS/STROKZ., IT WAS ALSC CYCIED 60 TIMES WITH BOTH MOTORS
DEIVING TOGETHER WITHIN 30 SECOND/ STROKE; FREEFLAY TEST = FREEDTLAY AT
THE ACTUATCR QUTPUT SHAFT NCT TQ EXCEED 2.0 DECREES WITH 10 INCH=-L3 TOALD
AFPLIED IN EaACH DIRECTION; STALL/MAXIMUM TORQUE - THE ACTUATOR'S
STALL,/MAXIMUM CUTFOT NOT TO EXTEED 140 INCHE-LE CR BE LTEE TEAN 50 THOH-
LBE; IRREVERSIBILITY - THE ACTUATOR WAS CHECKED TC BT IRREVERSTRLE T IOAD
QF 90 INCH-LE; MECHANICAL STGUP TEST = ACSTUATOR OFFRATED AT FULL RATE AND
H0 IOAD INTG ITS MECHANICAL STOPS POR 100 TIMES IN ZACH DIRECTICH:
ELECTRTCAL/MECHANICAL LIMIT TEST -THE OUTEUT ARM OF THE ACTUATCOR MOVES

THROUGH THE FULL CIOCEWISE TO COUNTER-CLOCKWISE TO CLOCKWISE ELECTRICAL
LIMIT TRAVEL.

CMR2D: CROUND TURNAROUNDT INCLUDES MOWITORING FUNCTIONAL TEST TO VERIFEY
THAT DEPLOY/STOW INDICATORS ARE FUNCTIONING WHEN BADTATORS ART ACTIVATTSS
AND TEAT ORIVES OFERATE WITHIN SPECIFICATION LIMITS. THEESE TCSTS ARE

PERFORMED FIRST FLIGHT AND FOR EVERY FLIGHT WHERE THE RADTIATORS WILL 2K
DEPLOYED.

(C)] INSPECITION

RECETVING INSPECTION

CERTIFICATION OF COMPLIANCE, TEST COUPONS, PHYSICAL AND CHEMICAL RECCERDS
ARE MAINTAINED IN THE MASTER FILE. RECEIVING INSPECTION PERFORMS VISTAL
AND DIMENSTONAL EXAMINATION OF ALL INQOMIMNG PARTS. QUATLITY CoNTRCOL
MAINTAINS SURVEILLANCE OF RAW MATERIAL, LIMITED LIFT MATERIALES, CHEMICAL

AND METALLORGICAL TESTS AND REPORTS. RECEIVING INSPECTION YERIFIES
MATERTIAL BAND PROCESS CERTIFICATIONS.
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CONTAMTHATION CONTROL

A CLASS 100,000 CTEAN ROCM FACILITY IS USED FOR ASSEMELY. ALL METAL
PLRATS ARE VERIFIED BY INSFECTICH TGO BE CLEANED AMND FPROFERLY PRCHAGED.
FINAL INSPECTION INCLUDES CHECKS FOR CONTAMINATION USING BORESCOrES, SX
AND 10% MAGNIFICATION DEVICTS, AND MEMBRANE FILTRATION METHODS.

ASSEMELY/THSTALIATION
INSPECTION VERTFIES AND RECORDS DIMENSIONS OF ALL DETAIL PARTS.

HONDESTROCTIVE EVALUATION

ATI OETAIL PARTS MACHINED TO HOOVER DRAWIHGS ARE MAGHETICZ FARTTCLE
INSPECTED PER MIL=I=83863 OR FLUORESCENT PENETRANT INSPECTEDC PER MIL-I-
EB&&, DEFENDING ON ALLOY, VERIFIED BY ILHSPECTION.

CRITICAL, FROCESSES
CRIMBING CONTROLS ARE MAINTAINED IMN ACCORDANCE WITH MSQ-SPEC-O-lA.
SOLDERING IS VERIFIID BY IWSPECTION IV ACCORDANCE WITH NHBIIOD. & (2Aa).

TESTING
ACCEPTANCE TESTING OF ACTUATOR VERIFIED BY INSPECTION.

HANDLING/PACKACTHG

PARTS ARE TRANSPORTED IN STAINLESS STEEL TRAYS OR TOTE BOXES.
POLYETHVYLENE SHEETING, USED TO BAG AND SEAL PARTS AFPTER CLEAWING, I3
YERIFIED BY INSPECTTON. HANDLING AND PACKAGING REQUIREMENTS VEIRIFIZD 27
INSPECTION. '

(D] FAILURE HISTORY

cAll MO . ADZ3SEY @ DURING QUALIFICATION VIBRATION TEST OF RADIATIR PANEL
DRIVE ACTUATOR, THE CLUTCH HOUSING FRACTURED AT THE BASE ATTACHMENT
FLANCE: CADSE AF THE HOUSING FRACTURE WAS FATIGUE DUE TO MAGNITULE ANU
DURATION OF VIERATION LEVELS COMBINED WITH IMFRCPER OR WO HEAT TREATMENT
OF CASTING, AND SMALL FILLET FADIUS; FOR OV1ig2 SEVENTH AND SUBSECUENT
FLIGHTS AND FOR SURSEQUENT VEHICLES, AN INCREMENTAL QUALIFICATION
VIGRATION TEST WILL BE PERFORMED ON RADIATOR LATCH ACTUATOR TO DETERMINE
ACTGATOR LIFE. AQTUATOR LIFE FOR OVIO2 LTMITED TO 50 MISSTONS.

{E] OPERATICHAL USE
FOLLOWING SECOND FAILUEE, BvA WOREARCUMD IS5 POSSI3BLE IF BADIATORS ARI
FULLY DEFLJYED.
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